Selective adsorption of 90Sr on inorganic adsorbents and its recovery have been performed for the utilization of nuclear byproducts in the partitioning process of high-level liquid wastes (HLLW)(1)2). Since zeolite A having three-dimensional cage structure exhibits high selectivity to Sr2+(3), this zeolite has been widely used for the selective adsorption of Sr (4) . However, this high affinity causes some difficulties in elution of Sr2+ adsorbed on zeolite A. It is significant to find a suitable desorption method for the recovery of Sr.
In this study, the elution behavior of Sr2+ from the zeolite column with chelating reagents was examined on the basis of chromatographic equation.
1. Experimental Synthetic zeolite A (Baylith T-144, Bayer corp.) having a typical unit cell content of Na12L[(AlO2)12(Si02)12]24H20 was chosen for the adsorption of Sr2+. Chelating reagents, methyl-EDTA and CyDTA (DWINDO Lab.) having high stability constants of the Srchelates were used for the elution of Sr2+.
Zeolite A (0.16 g, 32~48 mesh) was contacted with a solution (48 cm3) containing 10 ppm Sr2+ spiked with 85Sr in a polypropylene vial at 25dcC for 24 h. The initial concentration of chelating reagent was in the range of 10-41 -~10-2 M (=mol/dm3) . After equilibration, the sample solution was centrifuged at 3,000 rpm (825 G) for 3 min, and then the g-activity of the supernatant was measured with a welltype Na(Tl)) scintillation counter.
The distribution coefficient K'd (cm3/g) of Sr2+ was determined as
where Ai and Af (cpm/cm3) are respectively the counting rates at initial state and at equilibrium, m (g) the weight of zeolite A and V (cm3) the volume of the aqueous phase.
A series of elution tests were performed by using an apparatus in a preceding paper (5) Two grams of zeolite A (32~48 mesh) were closely packed in a glass column (8 mmp, 200 mm long) with a jacket thermostated at 25dc. A column volume of the zeolite was about 2.1 cm3, and small amounts of Sr (500mg) spiked with 85Sr were previously loaded on the top of the column.
The eluting agent was then passed through the column at a constant flow rate of 0.5 cm3/min (Space velocity (SV)=14.3/h). Every 3 cm3 of eluate was taken by a fraction collector, and its radioactivity was measured.
Results and Discussion
The distribution behavior of radioactive elements, especially multivalent cations, is greatly affected by the presence of complexing agents(6), ; the K'd value decreases with increasing concentration of a complexing agent by the formation of stable chelate complexes.
At higher concentration of a tetravalent anion [Y-4] of complexing agent (H4Y), the K'd can be approximated as ( 2 ) where Kd is the distribution coefficient in the absence of complexing agent and KsrY the chelate formation constant. The K'd value is thus expected to decrease with an increase in [Y4-] concentration.
( 1 ) Elution with Methyl-EDTA Figure 1 shows the relation between K'd value of Sr2+ and the Y4-concentration of * Katahira , Aoba-ku, Sendai 980-77.
methyl-EDTA. Here, the equilibrium concentration of Y4-was evaluated by dividing the initial concentration of methyl-EDTA by the a-coefficient(7), aY(H), at equilibrium pH. Plots of log K'd against log [Y4-] gave a straight line with a negative slope of -1.32. An empirical formula is expressed by
where Vm(cm3) and Va(cm3) are respectively the interstitial volume and the volume of adsorbent, and p (g/cm3) is the density(8). On inserting Eq. ( 3 ) into Eq. ( 4 ), the following empirical eauation is obtained: VR=Vm+rVa(10-2'27[Y4-]-1.32) (CM3). ( 5 ) Here, a solid line with a slope of -1.32 represents the estimated one which is derived by substituting Vm=0.96 (cm3), r=1.81 (g/cm3) and Va=1.10 (cm3) into Eq. ( 5 ) (Fig. 3) . Since the elution of Sr2+ with methyl-EDTA follows the chromatographic equation, the VR value can be controlled by varying the Y4-concentration.
The methyl-EDTA is found to be an effective eluent for the chromatographic separation of Sr. The elution peaks shifted to larger volumes of eluent with decreasing concentration of methyl-EDTA ; the logarithm of retention volume (VR) is inversely proportional to the log [Y4-] value (Fig. 3) . The VR value is expressed by As seen in Fig. 6 , the log VR value of the second peak is inversely proportional to the log [Y4-] value, and a slope near to -1 suggests the formation of 1 : 1 complex of SrY2-. On inserting Eq. ( 6 ) into the chromatographic equation (Eq. ( 4 )), the empirical equation of VR is expressed by VR=Vm-rVa(10-1.61[y4-]-1.08) (cm3). ( 7 ) Though the observed VR values were somewhat smaller than the estimated ones, they decreased in inverse proportion to Y4-concentration.
The elution with two peaks is
